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A. Inputs para validación de SERPENT 
A.1 Input para comparación SERPENT-SCALE6 
% --- Pin-cell calculation ---------------------------- 
 
set title "Pin-cell SCALE comparison" 
set outfile 1 
 
% --- Pin definition: 
pin 1 
fuel   0.41 
void    0.42 
clad   0.47 
water 
 
% --- Geometry: 
surf 1  sqc 0.0 0.0 0.63 
 
cell 1  0  fill  1  -1 
cell 2  0  outside   1 
 
% --- Fuel (composition given in mass densities) : 
mat fuel    -10.41     burn 1  %tmp 898.15 
92235.09c   -0.040108 
92236.09c   -0.000494 
92238.09c   -0.840902 
 8016.09c   -0.118496 
 
% --- gap (Helium) : 
mat gap       -0.000165   tmp 650 
2004.06c      1 
 
% --- Zircalloy-4 cladding: 
mat clad   -6.44        % Mass density given in g/cm3 
40000.06c -9.8230E-01 % Mass fraction of natural zirconium 
24000.06c -1.0000E-03 % Mass fraction of natural chromium 
26000.06c -2.1000E-03 % Mass fraction of natural iron 
72000.06c -1.0000E-04 % Mass fraction of natural hafnium 
50000.06c -1.4500E-02 % Mass fraction of natural tin 
 8016.06c -1.2500E-03 % Mass fraction of O-16 
 
% --- Enriched boron (used as soluble absorber): 
mat boron     1        tmp 579.7 
 5010.03c    -0.20 
 5011.03c    -0.80 
% --- Water: 
mat water     -0.70137 moder lwtr 1001  tmp 579.7 
 1001.03c     2 
 8016.03c     1 
 
% --- 1728 ppm soluble absorber in water: 
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set abs boron -1728E-6 water 
 
% ---Iteration of boron concentration in order to get keff=1 
%set iter abs 1 
 
% --- Thermal scattering data for light water: 
therm lwtr lwe7.12t 
 
% --- Cross section library file path: 
set acelib "/home/khorne01/Documentos/endfb7/sss_endfb7.xsdata" 
 
% --- Periodic boundary condition (1 - black, 2 - reflective and 3 - periodic) 
set bc 2 
 
% --- Group constant generation: 
 
% universe = 0 (homogenization over all space) 
% symmetry = 12 
% 2-group structure (group boundary at 0.625 eV or 3 EV) 
 
set gcu  0 
set sym  12 
set nfg  2  0.625 
 
% --- Neutron population and criticality cycles: 
set pop 20000 500 250 
 
% --- Geometry and mesh plots: 
plot 3 5000 5000 
%mesh 3 5000 5000 
 
% --- Decay and fission yield libraries: 
set declib "/home/khorne01/Documentos/endfb7/sss_endfb7.dec" 
set nfylib "/home/khorne01/Documentos/endfb7/sss_endfb7.nfy" 
set sfylib "/home/khorne01/Documentos/JEF 3.1 NEA-OCDE DATABANK/JEF 3.1 Spontaneus Fission Yields/JEFF31SFY" 
 
% --- Reduce energy grid size: 
set egrid 1E-3 1E-8 15 
 
% --- Detectors output 
ene 1 3 2000 1E-8 15  %(1- arbitrary, 2- equal energy, 3- equal lethargy)   
  
det 1 de 1 du 0 dt -1  %Cumulative spectrum (“dt -1”) 
det 2 de 1 du 0 dt -2  %Division by energy width (“dt -2”) 
det 3 de 1 du 0 dt -3  %Division by lethargy width (“dt -3”) 
det 4 de 1 du 0  
det 5 de 1 dm gap 
det 6 de 1 dm fuel 
det 7 de 1 dm clad 
det 8 de 1 dm water 
 
% --- Cut-offs: 
set fpcut   1E-9 
set stabcut 1E-12 
set ttacut  1E-18 
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set xsfcut  1E-6 
 
% --- Options for burnup calculation: 
set bumode  2  % (1 - TTA, 2 - CRAM exponential) 
set pcc     1  % Predictor-corrector calculation on 
set xscalc  2  % 1-Cross section from transport, 2 - Cross sections from spectrum, 3 - Compare 
set printm  1  % 0 - No material compositions, 1 - yes 
 
% --- Depletion steps: 
% Power density 40 kW/kgU 
% Depletion steps given in units of total burnup 
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A.2 Input para comparación SERPENT-HELIOS 
% --- Asco I 
set title "Assembly Ascó I - C13 lattice - 15A Nominal" 
% --- DEFINICIÓN PINS COMBUSTIBLE (pin 1-20)-------------------------------------------------------------------------------------------------------- 
 
% --- REGIÓN 15 A(STD) Pin: 
pin  1 
UO2_15A 0.4100 
void 0.420 
zirc4   0.4700 
water 
 
% --- DEFINICIÓN  TUBOS GUIA SIN BARRAS DE  CONTROL AG-IN-CD (pin 27 -29)-------------------------------------------------------- 
 
% --- REGIÓN (AEF+IFM-ZR) Pin: 
pin  29 




% --- MATERIALES -------------------------------------------------------------------------------------------------------------------------------------------------- 
% --- COMBUSTIBLES ---------------------------------------------------------------------------------------------------------------------------------------------- 
 
% --- UO2-15A (MAEF+IFM-ZR) fuel, initial enrichment 4.550, 95% D.T.  
% 'U-4.55'   = MAT( 10.4/ 92235, 4.55; 92238, 95.394; 92236, 0.056; 8001, 0) 
 






% --- VAINAS Y DEMAS -------------------------------------------------------------------------------------------------------------------------------------------- 
 
% --- Zircaloy-4: 
mat zirc4   -6.55000  % Mass density given in g/cm3 
40000.06c -9.8230E-01 % Mass fraction of natural zirconium 
24000.06c -1.0000E-03 % Mass fraction of natural chromium 
26000.06c -2.1000E-03 % Mass fraction of natural iron 
72000.06c -1.0000E-04 % Mass fraction of natural hafnium 
50000.06c -1.4500E-02 % Mass fraction of natural tin 
 8016.06c -1.2500E-03 % Mass fraction of O-16 
 
% --- Natural boron (used as soluble absorber): 
mat boron    1.0 
 5010.06c    -0.2 
 5011.06c    -0.8 
 
% --- Water: 
mat water     -0.70137 tmp 579.65 moder lwtr 1001  %Temp water 600K  
 1001.03c     2 
 8016.03c     1 
 
% --- 1728 ppm soluble absorber in water (ppmN): 
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set abs boron -1728E-6 water   %ppmH = ppmN*RhoN/RhoH  1728*0,70137/0,66212 
 
% ---Iteration of boron concentration in order to get keff=1 
%set iter abs 1 
 
% --- Thermal scattering data for light water: 
therm lwtr lwj3.11t 
 
% --- Cross section library file path: 
set acelib "/home/khorne01/Documentos/jeff31/sss_jeff31.xsdata" 
 
% --- Periodic boundary condition (1 - black, 2 - reflective and 3 - periodic) 
set bc 2 
 
% --- Group constant generation: 
 
% universe = 0 (homogenization over all universe) 
% symmetry = 8 
% 2-group structure (group boundary at 0.625 eV) 
 
set gcu  0 
set sym  8 
set nfg  2  0.625E-6 
 
% --- Neutron population and criticality cycles: 
set pop 40000 1000 400 
 
% --- History file for convergence studies: 
set outfile 1 
 
% --- Geometry and mesh plots: 
%plot 1 2000 2000 
%plot 3 2000 2000 
%mesh 3 2000 2000 
 
% --- Decay and fission yield libraries: 
set declib "/home/khorne01/Documentos/jeff31/sss_jeff31.dec" 
set nfylib "/home/khorne01/Documentos/jeff31/sss_jeff31.nfy" 
set sfylib "/home/khorne01/Documentos/JEF 3.1 NEA-OCDE DATABANK/JEF 3.1 Spontaneus Fission Yields/JEFF31SFY" 
 
% --- Reduce energy grid size: 
set egrid 1E-3 1E-9 15.0 
 
% --- Cut-offs: 
set fpcut   1E-9 
set stabcut 1E-12 
set ttacut  1E-18 
set xsfcut  1E-6 
 
% --- Options for burnup calculation: 
set bumode  2  % (1 - TTA, 2 - CRAM exponential) 
set pcc     1  % Predictor-corrector calculation on 
set xscalc  2  % Cross section from spectrum 
set printm  0  % (0 - No material compositions , 1 yes) 
% --- Depletion steps: 
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% Power density 40 kW/kgU 
% Depletion steps given in units of total burnup 
 
set powdens 40.106E-3 














% --- Región 15A UO2-15A (MAEF+IFM-ZR) pin lattice: 
 
lat 103  1  0.0 0.0 17 17  1.26 
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1  
1  1   1   1   1   29  1   1   29  1   1   29  1   1   1   1  1  
1  1   1   29  1   1   1   1   1   1   1   1   1   29  1   1  1  
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   29  1   1   29  1   1   29  1   1   29  1   1   29  1  1  
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   29  1   1   29  1   1   29  1   1   29  1   1   29  1  1  
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   29  1   1   29  1   1   29  1   1   29  1   1   29  1  1  
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   1   29  1   1   1   1   1   1   1   1   1   29  1   1  1  
1  1   1   1   1   29  1   1   29  1   1   29  1   1   1   1  1  
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1  1 
 
 
% --- Surfaces 
surf  1  sqc  0.0 0.0 10.65784  % rejilla varillas 
surf  2  sqc  0.0 0.0 10.77     % anchura EC 
surf 3 pz 0 
surf 4 pz 365.76 
 
% --- Región 15A  
cell 1055  0  fill 103  -1   
cell 1056  0  water     1 -2 
cell 1057  0  outside   2  
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B. Tablas completas capítulo 7 




UO2          
[% D.T.] 
Nº EC 
Composición isotópica del uranio  
[‰ peso] 
Nº Varillas con Gd2O3 
234 235 236 238 2% 6% 8% 
19A 95.6 16 0.410 46.881 0.010 952.70 4 0 0 
19B 95.6 4 0.407 46.620 0.010 952.96 4 4 0 
19C 95.6 8 0.405 46.175 0.045 953.14 4 8 0 
19D 95.6 4 0.405 46.360 0.010 953.22 12 8 0 
19E 95.6 8 0.407 46.628 0.010 952.95 12 0 4 
19F 95.6 8 0.405 46.373 0.010 953.21 12 0 8 
19G 95.6 16 0.402 46.117 0.010 953.47 8 0 12 




UO2      [% 
D.T.] 
Nº EC 
Composición isotópica del uranio  










234 235 236 238 
3 94.59 1 0.260 31.030 0.080 968.63 9429 1 6500 
16A 94.86 4 0.380 42.030 0.010 957.58 36375 14 - 
17A 95.18 8 0.308 45.390 0.037 954.26 44249 15 - 
17D 95.18 8 0.306 44.455 0.071 954.92 40433 15 - 
17G 95.18 8 0.304 44.435 0.036 955.23 40366 15 - 
18A 94.95 8 0.310 45.390 0.010 954.20 21379 16 - 
18B 94.95 8 0.311 45.305 0.010 954.37 23080 16 - 
18C 94.95 4 0.312 45.133 0.010 954.54 24843 16 - 
18D 94.95 8 0.310 44.983 0.010 954.70 25835 16 - 
18E 94.95 8 0.309 44.508 0.010 955.17 27128 16 - 
18F 94.95 8 0.311 44.890 0.010 954.79 25940 16 - 
18G 94.95 4 0.310 44.646 0.010 955.03 27166 16 - 
18H 94.95 16 0.310 44.660 0.010 955.02 27202 16 - 
Tabla 7.12 Elementos parcialmente gastados 
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B.2 Composiciones elementos frescos y composiciones iniciales 
de los elementos parcialmente gastados para pastillas de UO2 
 
UO2-3(STD) fuel, initial enrichment 3.103, 94.59% D.T.  QUEMADO ACUMULADO 9429 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn +6500 dias en piscina 
92234 234.0410 
 
10.82 10.232 10.232 10.232 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 2.6000E-04 2.6435E-04 0.000229 
    
 
92235 3.1030E-02 3.1414E-02 0.027354 
    
 
92236 8.0000E-05 8.0647E-05 0.000071 
    
 
92238 9.6863E-01 9.6824E-01 0.853870 
    
 
8016   2.0000E+00 0.118477 
                 
UO2-16A (AEF+IFM-ZR) fuel, initial enrichment 4.203, 94.86% D.T.  QUEMADO ACUMULADO 36375 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.261 10.261 10.260 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.8000E-04 3.8630E-04 0.000335 
    
 
92235 4.2030E-02 4.2545E-02 0.037050 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5758E-01 9.5706E-01 0.844115 
    
 
8016   2.0000E+00 0.118492 
                 
UO2-17A (MAEF+IFM-ZR) fuel, initial enrichment 4.539, 95.18% D.T.  QUEMADO ACUMULADO 44249 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.296 10.296 10.295 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.0800E-04 3.1310E-04 0.000272 
    
 
92235 4.5390E-02 4.5944E-02 0.040012 
    
 
92236 3.7000E-05 3.7293E-05 0.000033 
    
 
92238 9.5426E-01 9.5371E-01 0.841188 
    
 
8016   2.0000E+00 0.118496 
                 
UO2-17D (MAEF+IFM-ZR) fuel, initial enrichment 4.464, 95.18% D.T.  QUEMADO ACUMULADO 40433 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.296 10.296 10.295 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.0600E-04 3.1106E-04 0.000270 
    
 
92235 4.4639E-02 4.5184E-02 0.039349 
    
 
92236 3.6000E-05 3.6285E-05 0.000032 
    
 
92238 9.5502E-01 9.5447E-01 0.841854 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-17G (MAEF+IFM-ZR) fuel, initial enrichment 4.443, 95.18% D.T.  QUEMADO ACUMULADO 40366 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.296 10.296 10.295 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    





      
 
92234 3.0400E-04 3.0903E-04 0.000268 
    
 
92235 4.4435E-02 4.4977E-02 0.039169 
    
 
92236 3.6000E-05 3.6285E-05 0.000032 
    
 
92238 9.5523E-01 9.5468E-01 0.842036 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-18A (MAEF+IFM-ZR) fuel, initial enrichment 4.539, 94.95% D.T.  QUEMADO ACUMULADO 21379 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1000E-04 3.1513E-04 0.000273 
    
 
92235 4.5390E-02 4.5944E-02 0.040011 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5429E-01 9.5373E-01 0.841210 
    
 
8016   2.0000E+00 0.118496 
                 
UO2-18B (MAEF+IFM-ZR) fuel, initial enrichment 4.530, 94.95% D.T.  QUEMADO ACUMULADO 23080 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1100E-04 3.1614E-04 0.000274 
    
 
92235 4.5305E-02 4.5858E-02 0.039937 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5437E-01 9.5382E-01 0.841284 
    
 
8016   2.0000E+00 0.118496 
                 
UO2-18C (MAEF+IFM-ZR) fuel, initial enrichment 4.513, 94.95% D.T.  QUEMADO ACUMULADO 24843 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1200E-04 3.1716E-04 0.000275 
    
 
92235 4.5133E-02 4.5684E-02 0.039785 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5454E-01 9.5399E-01 0.841435 
    
 
8016   2.0000E+00 0.118496 
                 
UO2-18D (MAEF+IFM-ZR) fuel, initial enrichment 4.498, 94.95% D.T.  QUEMADO ACUMULADO 25835 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1000E-04 3.1513E-04 0.000273 
    
 
92235 4.4983E-02 4.5532E-02 0.039653 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5470E-01 9.5414E-01 0.841570 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-18E (MAEF+IFM-ZR) fuel, initial enrichment 4.451, 94.95% D.T.  QUEMADO ACUMULADO 27128 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.0900E-04 3.1411E-04 0.000272 
    
 
92235 4.4508E-02 4.5052E-02 0.039234 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5517E-01 9.5462E-01 0.841990 
    
 
8016   2.0000E+00 0.118495 
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UO2-18F (MAEF+IFM-ZR) fuel, initial enrichment 4.489, 94.95% D.T.  QUEMADO ACUMULADO 25940 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1100E-04 3.1615E-04 0.000274 
    
 
92235 4.4890E-02 4.5438E-02 0.039571 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5479E-01 9.5424E-01 0.841651 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-18G (MAEF+IFM-ZR) fuel, initial enrichment 4.465, 94.95% D.T.  QUEMADO ACUMULADO 27166 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1000E-04 3.1513E-04 0.000273 
    
 
92235 4.4646E-02 4.5191E-02 0.039356 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5503E-01 9.5448E-01 0.841867 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-18H (MAEF+IFM-ZR) fuel, initial enrichment 4.466, 94.95% D.T.  QUEMADO ACUMULADO 27202 
isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K D.R after burn 
  92234 234.0410 
 
10.82 10.271 10.271 10.270 
  92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 3.1000E-04 3.1513E-04 0.000273 
    
 
92235 4.4660E-02 4.5205E-02 0.039368 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5502E-01 9.5447E-01 0.841855 
    
 
8016   2.0000E+00 0.118495 
                 
UO2-19A (MAEF+IFM-ZR) fuel, initial enrichment 4.688, 95.60% D.T.  
 
   isotop amu 
 
Densidad Teórica Densidad Real 
    92234 234.0410 
 
10.82 10.341 
    92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.1000E-04 4.1677E-04 0.000361 
    
 
92235 4.6881E-02 4.7452E-02 0.041326 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5270E-01 9.5212E-01 0.839806 
    
 
8016   2.0000E+00 0.118498 
       1.0000E+00         
UO2-19B (MAEF+IFM-ZR) fuel, initial enrichment 4.662, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0700E-04 4.1373E-04 0.000359 
    
 
92235 4.6620E-02 4.7188E-02 0.041096 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5296E-01 9.5239E-01 0.840039 
    
 
8016   2.0000E+00 0.118498 
                 
UO2-19C (MAEF+IFM-ZR) fuel, initial enrichment 4.636, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       




       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0500E-04 4.1169E-04 0.000357 
    
 
92235 4.6359E-02 4.6924E-02 0.040865 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5323E-01 9.5265E-01 0.840271 
    
 
8016   2.0000E+00 0.118497 
                 
UO2-19D (MAEF+IFM-ZR) fuel, initial enrichment 4.636, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0500E-04 4.1169E-04 0.000357 
    
 
92235 4.6360E-02 4.6925E-02 0.040867 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5322E-01 9.5265E-01 0.840270 
    
 
8016   2.0000E+00 0.118497 
                 
UO2-19E (MAEF+IFM-ZR) fuel, initial enrichment 4.663, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0700E-04 4.1373E-04 0.000359 
    
 
92235 4.6628E-02 4.7196E-02 0.041103 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5295E-01 9.5238E-01 0.840032 
    
 
8016   2.0000E+00 0.118498 
                 
UO2-19F (MAEF+IFM-ZR) fuel, initial enrichment 4.637, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0500E-04 4.1169E-04 0.000357 
    
 
92235 4.6373E-02 4.6938E-02 0.040878 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5321E-01 9.5264E-01 0.840259 
    
 
8016   2.0000E+00 0.118497 
                 
UO2-19G (MAEF+IFM-ZR) fuel, initial enrichment 4.612, 95.60% D.T.  
   isotop amu 
 
Densidad Teórica Densidad Real D.R a 900 K 
   92234 234.0410 
 
10.82 10.341 10.341 
   92235 235.0441 
       92236 236.0460 
       92238 238.0510 
       8016 15.9906 
                
  
%wt (U) %atm %wt (U+O) 
    
 
material uo2 
      
 
92234 4.0200E-04 4.0864E-04 0.000354 
    
 
92235 4.6117E-02 4.6679E-02 0.040652 
    
 
92236 1.0000E-05 1.0079E-05 0.000009 
    
 
92238 9.5347E-01 9.5290E-01 0.840487 
    
 
8016   2.0000E+00 0.118497 
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B.3 Composiciones elementos frescos para pastillas de UO2+Gd2O3 
GD-2:  fuel, initial enrichment 4.7 + 2% Gd2O3 
    isotop amu 
 
Densidad Teórica Densidad Real 
     92235 235.0441 
 
10.82 10.341 
     92238 238.0510 
        8016 15.9906 
     
UO2 +2% Gd2O3 densidad 
         
10.276 
  
%wt (U) %atm %wt (U+O) 
 
 
   
 
material uo2 
      
 









   
 




      
92238 0.823271 
 isotop amu 
  
Densidad Real 64000 0.017353 





 8016 15.9906 
                
   
%atm %wt (Gd+O) 
    
 
material 










                  
GD-6:  fuel, initial enrichment 2.8 +6% Gd2O3 
    isotop amu 
 
Densidad Teórica Densidad Real 
     92235 235.0441 
 
10.82 10.341 10.161 
    92238 238.0510 
        8016 15.9906 
     
UO2 +6% Gd2O3 densidad 
         
10.145 
  
%wt (U) %atm %wt (U+O) 
 
 
   
 
material uo2 
      
 









   
 




      
92238 0.805605 
 isotop amu 
  
Densidad Real 64000 0.052059 





 8016 15.9906 
                
   
%atm %wt (Gd+O) 
    
 
material 










                  
GD-8:  fuel, initial enrichment 2.8 +8% Gd2O3 
    isotop amu 
 
Densidad Teórica Densidad Real 
     92235 235.0441 
 
10.82 10.341 10.161 
    92238 238.0510 
        8016 15.9906 
     
UO2 +6% Gd2O3 densidad 
         
10.079 
  
%wt (U) %atm %wt (U+O) 
 
 
   
 
material uo2 
      
 









   
 




      
92238 0.788465 
 isotop amu 
  
Densidad Real 64000 0.069412 





 8016 15.9906 
                
   
%atm %wt (Gd+O) 
    
 
material 
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C. Distribución de tasa de fisión y flujo térmico en 
la geometría 2D del núcleo con y sin barras 
 
Figura C.1 Núcleo del reactor a plena potencia 
 
Figura C.2 Núcleo del reactor con los bancos A,B,C,D,SA y SB insertados 
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Ratio de fracción de neutrones diferidos sobre el tiempo 
de generación de neutrones rápidos [s
-1
]. 504.8063 532.8132 498.5801 
El valor inverso de boro [pcm/ppm]. -6.5795 -6.03 -6.03 
La fracción de neutrones diferida efectiva β. 0.006413 0.006146 0.006145 
La concentración de boro crítico para BOL y HFP [ppm]. 1671.0001 1671.0001 1728.0001 
La reactividad inicial ficticia [$]. 17.3936 16.4616 17.0187 
Tabla D.1 Valores de cinética 17 introducidos vs cinética 13 
 




Fracción de precursores de neutrones diferidos (se amplia de 6 a 8 grupos de neutrones 
diferidos) 
Grupo 
Cinética 17 SERPENT Cinética 17 referencia Cinética 13 (Previa) 
Fracción λ [s
-1
] Fracción λ [s
-1
] Fracción λ [s
-1
] 
1 0.0275596 0.0124667 0.032355 0.0128 0.03236 0.0128 
2 0.1490675 0.0282917 0.202967 0.0316 0.20316 0.0316 
2 0.0809208 0.0425244 0.184343 0.1208 0.18437 0.1207 
4 0.1833958 0.1330420 0.397727 0.3221 0.39779 0.3220 
5 0.3162923 0.2924670 0.146780 1.4041 0.14665 1.4043 
6 0.1134678 0.6664880 0.035827 3.8848 0.03567 3.8841 
7 0.0927239 1.6347800   - - 
8 0.0365724 3.5546000   - - 




Reactividad del moderador en función de su densidad 
















598.322048 -1.61367945 597.35597 -1.49087537 597.35597 -1.196550041 
616.025951 -1.32319313 699.8252 -0.40003254 699.8252 -0.288364524 
634.956255 -1.034794849 702.29825 -0.36817442 702.29825 -0.26278275 
651.564827 -0.810085781 704.7713 -0.3363163 704.7713 -0.238112286 
666.526124 -0.632438128 706.96331 -0.30608526 706.96331 -0.214613507 
680.226051 -0.489031703 709.15532 -0.27748129 709.15532 -0.192742067 
695.352204 -0.348951114 711.34732 -0.25097624 711.34732 -0.172042311 
700.126469 -0.314106949 713.53933 -0.22562642 713.53933 -0.153425549 
702.468684 -0.294609345 715.73134 -0.20190368 715.73134 -0.135980472 
704.782307 -0.275679257 717.92335 -0.17865278 717.92335 -0.11899105 
707.068287 -0.257288211 720.11535 -0.15818418 720.11535 -0.103628967 
709.327523 -0.239410627 722.30736 -0.13771559 722.30736 -0.089894223 
711.560866 -0.222023662 724.49937 -0.11934592 724.49937 -0.076159479 
713.769124 -0.205107034 726.69137 -0.10213147 726.69137 -0.064052075 
715.953066 -0.188642849 728.67139 -0.08654409 728.67139 -0.053116355 
718.11342 -0.172615503 730.6514 -0.07142857 730.6514 -0.04263629 
720.25088 -0.157011431 732.63141 -0.05746827 732.63141 -0.033783564 
722.366106 -0.141819025 734.61142 -0.04397982 734.61142 -0.026102522 
724.459729 -0.127028445 736.59143 -0.03327367 736.59143 -0.018877136 
726.532346 -0.112631487 738.57144 -0.0214123 738.57144 -0.012823434 
728.58453 -0.098621294 740.55146 -0.01233322 740.55146 -0.006769731 
730.616827 -0.084992401 742.53147 -0.00325415 742.53147 -0.001627339 
732.629758 -0.071740419 743.11016 0 743.11016 0 
734.623822 -0.058861927 965.34414 1.49904035 965.34414 0.99827502 
736.599495 -0.046354351     
738.557233 -0.034215678     
740.497474 -0.02244447     
742.420637 -0.011039577     
744.327122 0     
965.42678 2.010864059     
Tabla D.3 Tabla de reactividad del moderador cinética 17 indtroducida vs cinética 13 
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Reactividad por efecto Doppler 













553.22 1.896544319 553.22 1.95737065 553.22 1.851912124 
648.15 1.4665933 603.452 1.71819069 603.452 1.630593979 
673.15 1.378638757 653.684 1.48877319 653.684 1.414157852 
698.15 1.285222747 703.916 1.26749105 703.916 1.204231082 
723.15 1.170690096 754.148 1.05434429 754.148 1.004068348 
748.15 1.086037744 804.38 0.85258705 804.38 0.812042311 
773.15 0.996834818 854.612 0.66059226 854.612 0.629780309 
798.15 0.895572168 904.844 0.47998698 904.844 0.458909683 
823.15 0.780625597 955.076 0.30914416 955.076 0.296175753 
848.15 0.725271057 1005.308 0.14969086 1005.308 0.143205858 
873.15 0.606963059 1055.54 0 1055.54 0 
898.15 0.478235891 1206.236 -0.4344289 1206.236 -0.429617575 
923.15 0.41060294 - - - - 
948.15 0.377595682 - - - - 
973.15 0.255951016 - - - - 
998.15 0.177765464 - - - - 
1023.15 0.058816676 - - - - 
1048.15 0 - - - - 
1073.15 -0.067882456 - - - - 
1098.15 -0.076956899 - - - - 
1123.15 -0.200941173 - - - - 
1148.15 -0.299140255 - - - - 
1206.236 -0.44257839 - - - - 
Tabla D.3 Tabla de reactividad del efecto Doppler de cinética 17 indtroducida vs cinética 13 
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E. Guiones de comandos para la automatización de 
cálculos 
E.2 Guión “Calc_Feedback” 
#!/bin/bash 
# $1 => número de puntos para realizar el feedback en cada una de las variables por encima y por debajo del 
valor de referencia // $2 => número de MPI  
 
function Feedback_TM { 
 # Rango de temperaturas de moderador  454.65 - 704.65 K (250 K de intervalo) a dividir entre $1 número de 
puntos 
 
 let incremento=250/$N 
 incr=$(echo "scale=4; $incremento" | bc) 
 
 # Calculo a diferentes temperaturas de moderador por encima de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
 TM=$(echo "scale=4; 579.65+$incr*($1-$i+1)"  | bc) 
 mkdir -p "/home/khorne01/Desktop/Full core 2D/Moderator_Temp_"$TM"_K" 
 cd "/home/khorne01/Desktop/Full core 2D" 
 cat ./Full_2D | sed -e "s/579.65/$TM/g" > "/home/khorne01/Desktop/Full core 
2D/Moderator_Temp_"$TM"_K/Full_2D_"$TM"_K" 
 cd "/home/khorne01/Desktop/Full core 2D/Moderator_Temp_"$TM"_K" 
 date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
 echo -e "\nPunto `expr $1 - $i + 1` en curso. Quedan `expr $1 - $i` puntos por calcular por encima del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
 sss -mpi $2 Full_2D_"$TM"_K |tee log-$(date +%Y%m%d).txt 
 grep -m 1 ANA_KEFF Full_2D_"$TM"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
 grep -m 1 IMP_KEFF Full_2D_"$TM"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
 wait 
 let i=$i+1 
 done 
 
 # Calculo a diferentes temperaturas de moderador por debajo de la de referencia 
 
 i=1 
 while [ $i -le $1 ] ; do 
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  TM=$(echo "scale=4; 579.65-$incr*$i"  | bc) 
  mkdir -p "/home/khorne01/Desktop/Full core 2D/Moderator_Temp_"$TM"_K" 
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/579.65/$TM/g" > "/home/khorne01/Desktop/Full core 
2D/Moderator_Temp_"$TM"_K/Full_2D_"$TM"_K" 
  cd "/home/khorne01/Desktop/Full core 2D/Moderator_Temp_"$TM"_K" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por debajo del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$TM"_K |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$TM"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$TM"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 




function Feedback_CB { 
 # Rango de concentraciones de boro 1171 - 2171 ppm (1000 ppm de intervalo) a dividir entre $1 número de 
puntos 
 let incremento=1000/$N 
 incr=$(echo "scale=4; $incremento" | bc) 
 
 # Calculo a diferentes concentraciones de boro por encima de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
  CB=$(echo "scale=4; 1671+$incr*($1-$i+1)"  | bc) 
  mkdir -p "/home/khorne01/Desktop/Full core 2D/Boron_Conc_"$CB"_ppm" 
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/1671/$CB/g" > "/home/khorne01/Desktop/Full core 
2D/Boron_Conc_"$CB"_ppm/Full_2D_"$CB"_ppm" 
  cd "/home/khorne01/Desktop/Full core 2D/Boron_Conc_"$CB"_ppm" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "Punto `expr $1 - $i + 1` en curso. Quedan `expr $1 - $i` puntos por calcular por encima del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$CB"_ppm |tee log-$(date +%Y%m%d).txt 
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  grep -m 1 ANA_KEFF Full_2D_"$CB"_ppm_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$CB"_ppm_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 
  let i=$i+1 
 done 
 
 # Calculo a diferentes concentraciones de boro por debajo de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
  let CB=1671-$incr*$i 
  mkdir -p "/home/khorne01/Desktop/Full core 2D/Boron_Conc_"$CB"_ppm" 
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/1671/$CB/g" > "/home/khorne01/Desktop/Full core 
2D/Boron_Conc_"$CB"_ppm/Full_2D_"$CB"_ppm" 
  cd "/home/khorne01/Desktop/Full core 2D/Boron_Conc_"$CB"_ppm" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por debajo del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$CB"_ppm |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$CB"_ppm_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$CB"_ppm_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 




function Feedback_rhoM { 
 
 # Rango de densidades de moderador 0.601 - 0.801 g/cm3 (0.2 g/cm3 de intervalo) a dividir entre $1 número de 
puntos 
 incremento=$(echo "scale=4; 0.2/$N"  | bc) 
 incr=$(echo "scale=4; $incremento" | bc) 
 
 
 # Calculo a diferentes densidades de moderador por encima de la de referencia 
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 i=1 
 while [ $i -le $1 ] ; do 
  rhoM=$(echo "scale=4; 0.701+$incr*($1-$i+1)"  | bc) 
  mkdir -p "/home/khorne01/Desktop/Full core 2D/Moderator_Density_"$rhoM"_gxcm3" 
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/0.7010/$rhoM/g" > "/home/khorne01/Desktop/Full core 
2D/Moderator_Density_"$rhoM"_gxcm3/Full_2D_"$rhoM"_gxcm3" 
  cd "/home/khorne01/Desktop/Full core 2D/Moderator_Density_"$rhoM"_gxcm3" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto `expr $1 - $i + 1` en curso. Quedan `expr $1 - $i` puntos por calcular por encima del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$rhoM"_gxcm3 |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$rhoM"_gxcm3_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$rhoM"_gxcm3_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 
  let i=$i+1 
 done 
 
 # Calculo a diferentes densidades de moderador por debajo de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
  rhoM=$(echo "scale=4;  0.7010-$incr*$i" | bc) 
  mkdir -p "/home/khorne01/Desktop/Full core 2D/Moderator_Density_"$rhoM"_gxcm3" 
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/0.7010/$rhoM/g" > "/home/khorne01/Desktop/Full core 
2D/Moderator_Density_"$rhoM"_gxcm3/Full_2D_"$rhoM"_gxcm3" 
  cd "/home/khorne01/Desktop/Full core 2D/Moderator_Density_"$rhoM"_gxcm3" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por debajo del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$rhoM"_gxcm3 |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$rhoM"_gxcm3_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$rhoM"_gxcm3_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 
  let i=$i+1 






function Feedback_Tfuel { 
 
 # Rango de temperaturas de coombustible  648.15 - 1148.15 K (500 K de intervalo) a dividir entre $1 número de 
puntos 
 let incremento=500/$N 
 incr=$(echo "scale=4; $incremento" | bc) 
 
 # Calculo a diferentes temperaturas de combustible por encima de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
  Tfuel=$(echo "scale=4; 898.15+$incr*($1-$i+1)" | bc) 
   if [$Tfuel -ge 1000] 
   then  
   mkdir -p "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_a"$Tfuel"_K" # para evitar anteponer en la lista de 
Folders temperaturas mayores a 1000 por delante. 
   cd "/home/khorne01/Desktop/Full core 2D" 
   cat ./Full_2D | sed -e "s/898.15/$Tfuel/g" > "/home/khorne01/Desktop/Full core 
2D/Fuel_Temp_a"$Tfuel"_K/Full_2D_"$Tfuel"_K" 
   cd "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_a"$Tfuel"_K" 
   date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por encima del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   sss -mpi $2 Full_2D_"$Tfuel"_K |tee log-$(date +%Y%m%d).txt 
   grep -m 1 ANA_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   grep -m 1 IMP_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   wait 
   let i=$i+1 
    
  else 
   mkdir -p "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_"$Tfuel"_K"  
  fi 
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  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/898.15/$Tfuel/g" > "/home/khorne01/Desktop/Full core 
2D/Fuel_Temp_"$Tfuel"_K/Full_2D_"$Tfuel"_K" 
  cd "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_"$Tfuel"_K" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por encima del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$Tfuel"_K |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 
  let i=$i+1 
  done 
 
 # Calculo a diferentes temperaturas de combustible por debajo de la de referencia 
 i=1 
 while [ $i -le $1 ] ; do 
  Tfuel=$(echo "scale=4; 898.15-$incr*$i" | bc) 
    if [$Tfuel -ge 1000] 
   then  
   mkdir -p "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_a"$Tfuel"_K" # para evitar anteponer en la lista de 
Folders temperaturas mayores a 1000 por delante. 
   cd "/home/khorne01/Desktop/Full core 2D" 
   cat ./Full_2D | sed -e "s/898.15/$Tfuel/g" > "/home/khorne01/Desktop/Full core 
2D/Fuel_Temp_a"$Tfuel"_K/Full_2D_"$Tfuel"_K" 
   cd "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_a"$Tfuel"_K" 
   date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por debajo del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   sss -mpi $2 Full_2D_"$Tfuel"_K |tee log-$(date +%Y%m%d).txt 
   grep -m 1 ANA_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   grep -m 1 IMP_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
   wait 
   let i=$i+1 
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  else 
   mkdir -p "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_"$Tfuel"_K"  
  fi 
  
  cd "/home/khorne01/Desktop/Full core 2D" 
  cat ./Full_2D | sed -e "s/898.15/$Tfuel/g" > "/home/khorne01/Desktop/Full core 
2D/Fuel_Temp_"$Tfuel"_K/Full_2D_"$Tfuel"_K" 
  cd "/home/khorne01/Desktop/Full core 2D/Fuel_Temp_"$Tfuel"_K" 
  date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  echo -e "\nPunto $i en curso. Quedan `expr $1 - $i` puntos por calcular por debajo del valor de 
referencia">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  sss -mpi $2 Full_2D_"$Tfuel"_K |tee log-$(date +%Y%m%d).txt 
  grep -m 1 ANA_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  grep -m 1 IMP_KEFF Full_2D_"$Tfuel"_K_res.m >> "/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
  wait 
  let i=$i+1 




#El número de puntos en el rango = 2 * número de puntos por debajo y por encima 
let N=2*$1 
 
echo -e "\nSe inicia el calculo a $N temperaturas de moderador alrededor de la de 
referencia\n">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
Feedback_TM $1 $2 
 
echo -e "\nSe inicia el calculo a $N concentraciones de boro alrededor de la de 
referencia\n">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
Feedback_CB $1 $2 
 
echo -e "\nSe inicia el calculo a $N densidades de moderador alrededor de la de 
referencia\n">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
Feedback_rhoM $1 $2 
echo -e "\nSe inicia el calculo a $N temperaturas de combustible alrededor de la de 
referencia\n">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
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Feedback_Tfuel $1 $2 
 
echo "Calculo completado">>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
date>>"/home/khorne01/Desktop/Full core 2D/Progreso.txt" 
exit 
E.2 Guión “XS_Feedback_unrodded” 




% --- Se lee el archivo de resultados de condiciones de referencia 
 
printf("\nAlmacenando las constantes de grupo base para las condiciones de referencia...") 
run "/home/khorne01/Desktop/Full core 2D/Full_2D_res.m" 



























% --- Borrar cualquier grafica anterior 
cd "/home/khorne01/Desktop/Full core 2D" 




% --- Se localizan las posiciones de las secciones eficaces base, nubar y coeficiente de difusion-P1 para todos los 
nodos y se almacenan en 
% --- la matriz de celdas "base_node_unrod", matriz que contendrá las secciones eficaces de referncia (nº 
universes x (11x7)) | 1 neuton yield + 5 thermal and 5 fast  
 
idx=1;   
while (idx < universes) 
j=1; 
% Inserta las NUBAR de los dos grupos 




base_node_unrod{idx}(j,1)=NUBAR'(3,idx+1); % Neutron yield fast group 
base_node_unrod{idx}(j,2)=NUBAR'(5,idx+1); % Neutron yield thermal group 
j=j+1; 
 
% Escribir las 5 Secciones eficaces para el grupo rápido 
 
base_node_unrod{idx}(j,1)=P1_DIFFCOEF'(3,idx+1);   % Uncontrolled 
base_node_unrod{idx}(j,2)=P1_DIFFCOEF'(3,idx+1);   % Controlled 
base_node_unrod{idx}(j,3)=0;    % Driver 
erro_base_unrod{idx}(j,1)=P1_DIFFCOEF'(4,idx+1)*P1_DIFFCOEF'(3,idx+1); % relative error 
j=j+1; 
base_node_unrod{idx}(j,1)=ABSXS'(3,idx+1);   % Uncontrolled 
base_node_unrod{idx}(j,2)=ABSXS'(3,idx+1);   % Controlled 
base_node_unrod{idx}(j,3)=0;     % Driver 
erro_base_unrod{idx}(j,1)=ABSXS'(4,idx+1)*ABSXS'(3,idx+1); % relative error 
j=j+1; 
base_node_unrod{idx}(j,1)=FISSXS'(3,idx+1);   % Uncontrolled 
base_node_unrod{idx}(j,2)=FISSXS'(3,idx+1);   % Controlled 
base_node_unrod{idx}(j,3)=0;     % Driver 
erro_base_unrod{idx}(j,1)=FISSXS'(4,idx+1)*FISSXS'(3,idx+1); % relative error 
j=j+1; 
base_node_unrod{idx}(j,1)=MAT_BUCKLING'(1,idx+1);  % Uncontrolled (BUCKLING) 
base_node_unrod{idx}(j,2)=MAT_BUCKLING'(1,idx+1);  % Controlled (BUCKLING) 
base_node_unrod{idx}(j,3)=0;    % Driver (BUCKLING) 
erro_base_unrod{idx}(j,4)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1);% Controlled (BUCKLING) 
j=j+1; 
base_node_unrod{idx}(j,1)=GTRANSFXS'(5,idx+1);   % Uncontrolled Scattering f -> t 
base_node_unrod{idx}(j,2)=GTRANSFXS'(5,idx+1);   % Controlled Scattering f -> t 
base_node_unrod{idx}(j,3)=0;      % DriverR Scattering f -> t 
erro_base_unrod{idx}(j,1)=GTRANSFXS'(6,idx+1)*GTRANSFXS'(5,idx+1); % relative error 
j=j+1; 
 
 % Escribir las 5 Secciones eficaces para el grupo térmico 
 
base_node_unrod{idx}(j,1)=P1_DIFFCOEF'(5,idx+1);   % Uncontrolled 
base_node_unrod{idx}(j,2)=P1_DIFFCOEF'(5,idx+1);   % Controlled 
base_node_unrod{idx}(j,3)=0;     % Driver 
erro_base_unrod{idx}(j,1)=P1_DIFFCOEF'(6,idx+1)*P1_DIFFCOEF'(5,idx+1); % relative error 
j=j+1; 
base_node_unrod{idx}(j,1)=ABSXS'(5,idx+1);    % Uncontrolled 
base_node_unrod{idx}(j,2)=ABSXS'(5,idx+1);    % Controlled 
base_node_unrod{idx}(j,3)=0;      % Driver 
erro_base_unrod{idx}(j,1)=ABSXS'(6,idx+1)*ABSXS'(5,idx+1);  % relative error 
j=j+1; 
base_node_unrod{idx}(j,1)=FISSXS'(5,idx+1);    % Uncontrolled 
base_node_unrod{idx}(j,2)=FISSXS'(5,idx+1);    % Controlled 
base_node_unrod{idx}(j,3)=0;      % Driver 
erro_base_unrod{idx}(j,1)=FISSXS'(6,idx+1)*FISSXS'(5,idx+1);   % relative error 
j=j+1;  
base_node_unrod{idx}(j,1)=MAT_BUCKLING'(1,idx+1);  % Uncontrolled (BUCKLING) 
base_node_unrod{idx}(j,2)=MAT_BUCKLING'(1,idx+1);  % Controlled (BUCKLING) 
base_node_unrod{idx}(j,3)=0;      % Driver (BUCKLING) 
erro_base_unrod{idx}(j,4)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Controlled 
(BUCKLING) 
j=j+1;  
base_node_unrod{idx}(j,1)=GTRANSFXS'(3,idx+1);    % Uncontrolled Scattering t -> f 
base_node_unrod{idx}(j,2)=GTRANSFXS'(3,idx+1);    % Controlled Scattering t -> f 
base_node_unrod{idx}(j,3)=0;      % Driver Scattering t -> f 
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clear -x base_node_unrod boron_c_ref temp_fuel_ref rho_moder_ref t_moder_ref universes erro_base_unrod; 
%eliminar todas las variables de trabajo menos base_node_unrod, universes y valores de referencia 
 
% --- Lee y almacena todos los directorios dentro de la carpeta "feedback" en las cell arrays "****_Folders" 
 










printf("HECHO.\n\nEncontrados %d directorios de feedback para temperatura de moderador.\n",sizes(1)); 
printf("Encontrados %d directorios de feedback para concentracion de boro.\n",sizes(2)); 
printf("Encontrados %d directorios de feedback para densidad de moderador.\n",sizes(3)); 
printf("Encontrados %d directorios de feedback para temperatura de combustible\n\n",sizes(4)); 
 
% --- Array que contendrá los coeficientes de las derivadas parciales (nº universes x (40x7)) | 5 thermal and 5 fast 
//---- coefs_node ----// 
 
% --- Array que contendrá las constantes de grupo. //---Constant---// 
 
% --- Vector que contiene el valor del parámetro de feedback analizado (tfuel, tmoder...) //--- Param ----//  
 
% --- Se va entrando secuencialmente en cada uno de los directorios y se leen los resultados de cada una de las 
simulaciones del feedback (SOLO UNCONTROLLED) 
 
% --- FEEDBACK SEGÚN TEMPERATURA DEL MODERADOR -----------------------------------------------------------------
------------ 
 
printf("--- FEEDBACK SEGÚN TEMPERATURA DEL MODERADOR ----------\n\n") 
printf("Recuperando valores de refencia...") 
 




% --- (Poner como primer elemento de Constant aquel correspondiente al de referencia: 
"base_node_unrod{idx}(j,i)" !!!!!  
idx=1; 
while (idx < universes) 
 Constant{idx}(:,1)=base_node_unrod{idx}(2:11,1); %valores de referencia 






% --- Recorrido por los ficheros de temperatura del moderador 
i=1; 




printf("\nRecopilando información del cálculo a temperatura de moderador %d...\n",i); 
 
cd "/home/khorne01/Desktop/Full core 2D"  
 
cd(Moder_Temp_Folders{i});  % Entra en el directorio con un indice de temperatura "i" (i menor -> menos K) 
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a=glob("*res*"){1}; %cambiar el nombre para eliminar el problema con el punto decimal de la 
temperatura 
  
while (size(findstr(a,"."))(2)!=1) % Se va eliminando de uno en uno los "." que incluye el nombre hasta dejar 













% --- Recorrido por los nodos   
  
idx=1; 
while (idx < universes) 
  
printf("  Recopilando información del nodo %d.\n",idx); 
 
j=1; % j=1..5 fast XS ; j=6..10 thermal XS  
  
% Escribir las 5 Secciones eficaces para el grupo rápido 
 
Constant{idx}(j,i+1)=P1_DIFFCOEF'(3,idx+1); 
erro{idx}(j,i+1)=P1_DIFFCOEF'(4,idx)*P1_DIFFCOEF'(3,idx+1); % Uncontrolled; error 
j=j+1; 
 
Constant{idx}(j,i+1)=ABSXS'(3,idx+1);    
erro{idx}(j,i+1)=ABSXS'(4,idx+1)*ABSXS'(3,idx+1); % Uncontrolled; error 
j=j+1; 
 
Constant{idx}(j,i+1)=FISSXS'(3,idx+1);    








erro{idx}(j,i+1)=GTRANSFXS'(6,idx+1)*GTRANSFXS'(5,idx+1); % Uncontrolled Scattering f -> t; error 
j=j+1; 
 
% Escribir las 5 Secciones eficaces para el grupo térmico 
 
Constant{idx}(j,i+1)=P1_DIFFCOEF'(5,idx+1); 
erro{idx}(j,i+1)=P1_DIFFCOEF'(6,idx+1)*P1_DIFFCOEF'(5,idx+1); % Uncontrolled; error 
j=j+1; 
 
Constant{idx}(j,i+1)=ABSXS'(5,idx+1);    
erro{idx}(j,i+1)=ABSXS'(6,idx+1)*ABSXS'(5,idx+1);  % Uncontrolled; error 
j=j+1; 
 
Constant{idx}(j,i+1)=FISSXS'(5,idx+1);    




erro{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Uncontrolled (BUCKLING) 
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endwhile 
 
printf("\nInformación de feedback de temperatura de moderador RECOPILADA!!!\n\n"); 
 
% --- eliminar todas las variables de trabajo menos  base_node_unrod, universes, d y valores de referencia y 
coefs_node (progreso completado)  
 
clear -x base_node_unrod boron_c_ref temp_fuel_ref rho_moder_ref t_moder_ref universes Constant Param  erro 
erro_base_unrod Coef_node_unrod sizes Boron_Folders Fuel_Folders Moder_Dens_Folders 
Moder_Temp_Folders;   
 
% --- Ahora se procede a calcular las derivadas parciales respecto de la temperatura de moderador 
 
run "/home/khorne01/Desktop/Serpent/p_ajusta_curva.m"; %cargar el script para ajustar curvas pasando por un 
punto "P=polyfit_exact_and_ls(ex,ey,lsx,lsy,N)" 
 




while (idx < universes)  % Recorrido por los nodos 
         
cd "/home/khorne01/Desktop/Full core 2D" 
j=1; 
 
printf("\nDerivadas parciales respecto temperatura moderador en nodo %d...\n",idx); 
 
while (j <= 10)   % Recorrido por las secciones eficaces 5 Fast y 5 Thermal 
 
   
 P=polyfit(Param,Constant{idx}(j,:), 2); % Ajustar una curva  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 2);\ 
 
 L=polyfit(Param,Constant{idx}(j,:), 1); % Ajustar una recta  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 1);\ 
 
 points=errorbar(Param,Constant{idx}(j,:),erro{idx}(j,:)); %Dibujar los puntos 
 set(points,"color","black");   
 hold on; 
 
 % Calcular rango del dominio para dibujar la curva ajustada 






 plot(range, polyval(P, range),"-g", "linestyle", ":");  
 plot(range, polyval(L, range),"-b");  
 axis([range(1), range(100), minimo, maximo]); 
   
 % Editar los parámetros de la gráfica e imprimirla 
 
 if (j==1) 
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 title (["FAST P1-diff coeff vs temp moder. {nodo", sprintf("%i",idx), "}"])  ; 
 xlabel "Temperatura de moderador [K]"; 
 ylabel "Coeficiente de difusion-P1 [cm2/s]"; 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_diff_coef_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==2) 
 title (["FAST abs XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_abs_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==3) 
 title (["FAST fiss XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_fiss_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==4 | j==9) 
 title (["Buckling vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Buckling del material [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["Buckling_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==5) 
 title (["FAST to THERM Scatt XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 ylabel "Seccion eficaz de dispersion rápido->termico [1/cm]" 
 print ("-landscape", ["fast-therm_scatt_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-
dps");          
  
 elseif (j==6) 
 title (["THERM P1-diff coeff vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Coeficiente de difusion-P1 [cm2/s]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_diff_coef_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==7) 
 title (["THERM abs XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_abs_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==8) 
 title (["THERM fiss XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_fiss_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==10) 
 title (["THERM to FAST Scatt XS vs temp moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Seccion eficaz de dispersion termico->rapido [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm-fast_scatt_XS_vs_Temp_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-
dps");          
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 hold off; 
     
 %Escribir los coeficiente de d(XS)k/dTemp_Mod para el nodo idx 
 
 Coef_node_unrod{idx}(j,1)=L(1);   % Uncontrolled  
 Coef_node_unrod{idx}(j,2)=L(1);   % Controlled 
 Coef_node_unrod{idx}(j,3)=0;   % Driver 










printf("\n\n----------SE HAN CALCULADO TODOS LOS COEFICIENTES RESPECTO LA TEMPERATURA DE 




clear -x base_node_unrod boron_c_ref temp_fuel_ref rho_moder_ref universes Coef_node_unrod sizes 
Boron_Folders Fuel_Folders Moder_Dens_Folders erro_base_unrod;   
 
% --- FEEDBACK SEGÚN CONCENTRACIONES DE DE BORO -----------------------------------------------------------------
----------------------------------------- 
 
printf("--- FEEDBACK SEGÚN CONCENTRACIONES DE BORO ----------\n\n") 
printf("Recuperando valores de refencia...") 
 




% --- (Poner como primer elemento de Constant aquel correspondiente al de referencia: 
"base_node_unrod{idx}(j,i)" !!!!!  
idx=1; 
while (idx < universes) 
 Constant{idx}(:,1)=base_node_unrod{idx}(2:11,1); %valores 






% --- Recorrido por los ficheros de boro 
i=1; 
while (i <= sizes(2))  
  
idx=0; 
printf("\nRecopilando información del cálculo a concentración %d...\n",i); 
cd "/home/khorne01/Desktop/Full core 2D"  
cd(Boron_Folders{i})  % Entra en el directorio con índice concentración de boro "i" (i menor -> menos ppm) 
a=glob("*res*"){1}; %cambiar el nombre para eliminar el problema con el punto decimal de la 
temperatura 
while (size(findstr(a,"."))(2)!=1)  % Se va eliminando de uno en uno los "." que incluye el nombre hasta dejar 
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run (glob("*res*"){1}); % Busca un archivo que contenga la cadena "res" (el de resultado principal) y lo lee 
 Param(i+1)=BORON_C(1); 
  
% --- Recorrido por los nodos   
  
idx=1; 
while (idx < universes) 
  
 printf("  Recopilando información del nodo %d.\n",idx); 
 j=1; % j=1..5 fast XS ; j=6..10 thermal XS  
  
 % Escribir las 5 Secciones eficaces para el grupo rápido 
 
 Constant{idx}(j,i+1)=P1_DIFFCOEF'(3,idx+1);
 erro{idx}(j,i+1)=P1_DIFFCOEF'(4,idx+1)*P1_DIFFCOEF'(3,idx+1); % Uncontrolled; error 
 j=j+1; 
  
Constant{idx}(j,i+1)=ABSXS'(3,idx+1);    
erro{idx}(j,i+1)=ABSXS'(4,idx+1)*ABSXS'(3,idx+1); % Uncontrolled; error 
 j=j+1; 
  
 Constant{idx}(j,i+1)=FISSXS'(3,idx+1);    








 erro{idx}(j,i+1)=GTRANSFXS'(6,idx+1)*GTRANSFXS'(5,idx+1); % Uncontrolled Scattering f -> t; error 
 j=j+1; 
 
 % Escribir las 5 Secciones eficaces para el grupo térmico 
 
 Constant{idx}(j,i+1)=P1_DIFFCOEF'(5,idx+1);
 erro{idx}(j,i+1)=P1_DIFFCOEF'(6,idx+1)*P1_DIFFCOEF'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
 
 Constant{idx}(j,i+1)=ABSXS'(5,idx+1);  
 erro{idx}(j,i+1)=ABSXS'(6,idx+1)*ABSXS'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
 
 Constant{idx}(j,i+1)=FISSXS'(5,idx+1);    
erro{idx}(j,i+1)=FISSXS'(6,idx+1)*FISSXS'(5,idx+1); % Uncontrolled; error 
 j=j+1;  
 
 Constant{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1); 
 erro{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Uncontrolled (BUCKLING) 
 j=j+1;  
 
 Constant{idx}(j,i+1)=GTRANSFXS'(3,idx+1); 







printf("\nInformación de feedback de boro RECOPILADA!!!\n\n"); 
 
% --- eliminar todas las variables de trabajo menos  base_node_unrod, universes, d y valores de referencia y 
coefs_node (progreso completado)  
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clear -x base_node_unrod boron_c_ref temp_fuel_ref rho_moder_ref t_moder_ref universes Constant Param  erro 
erro_base_unrod Coef_node_unrod sizes Boron_Folders Fuel_Folders Moder_Dens_Folders 
Moder_Temp_Folders;   
 
% --- Ahora se procede a calcular las derivadas parciales respecto de la concentracnión de boro 
 
run "/home/khorne01/Desktop/Serpent/p_ajusta_curva.m"; %cargar el script para ajustar curvas pasando por un 
punto "P=polyfit_exact_and_ls(ex,ey,lsx,lsy,N)" 
 
printf("Ininiciando cálculo de las derivadas parciales respecto concentración de boro...\n"); 
 
idx=1; 
while (idx < universes)  % Recorrido por los nodos 
 cd "/home/khorne01/Desktop/Full core 2D" 
 j=1; 
 
printf("\nDerivadas parciales respecto boro en nodo %d...\n",idx); 
while (j <= 10)   % Recorrido por las secciones eficaces 5 Fast y 5 Thermal 
  
 P=polyfit(Param,Constant{idx}(j,:), 2); % Ajustar una curva  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 2);\ 
 
 L=polyfit(Param,Constant{idx}(j,:), 1); % Ajustar una recta  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 1);\ 
 
 points=errorbar(Param,Constant{idx}(j,:),erro{idx}(j,:)); %Dibujar los puntos 
 set(points,"color","black");   
 hold on; 
 
 % Calcular rango del dominio para dibujar la curva ajustada 






 plot(range, polyval(P, range),"-g", "linestyle", ":");  
 plot(range, polyval(L, range),"-b");  
 axis([range(1), range(50), minimo, maximo]); 
   
 % Editar los parámetros de la gráfica e imprimirla 
 
 if (j==1) 
 title (["FAST P1-diff coeff vs boron conc. {nodo", sprintf("%i",idx), "}"])  ; 
 xlabel "Concentracion de boro [ppm]"; 
 ylabel "Coeficiente de difusion-P1 [cm2/s]"; 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_diff_coef_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==2) 
 title (["FAST abs XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')  
 print ("-landscape", ["fast_abs_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==3) 
 title (["FAST fiss XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_fiss_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==4 | j==9) 
Pág. 36  Anexos 
 
 
 title (["Buckling vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Buckling del material [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["Buckling_vs_CB-nodo-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==5) 
 title (["FAST to THERM Scatt XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')  
 ylabel "Seccion eficaz de dispersion rápido->termico [1/cm]" 
 print ("-landscape", ["fast-therm_scatt_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps");       
   
 elseif (j==6) 
 title (["THERM P1-diff coeff vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Coeficiente de difusion-P1 [cm2/s]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_diff_coef_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==7) 
 title (["THERM abs XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_abs_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==8) 
 title (["THERM fiss XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_fiss_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==10) 
 title (["THERM to FAST Scatt XS vs boron conc. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Concentracion de boro [ppm]" 
 ylabel "Seccion eficaz de dispersion termico->rapido [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm-fast_scatt_XS_vs_CB-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps");        
  
 endif 
 hold off; 
     
 %Escribir los coeficiente de d(XS)k/dCB para el nodo idx 
 
 Coef_node_unrod{idx}(j+10,1)=L(1);   % Uncontrolled  
 Coef_node_unrod{idx}(j+10,2)=L(1);   % Controlled 
 Coef_node_unrod{idx}(j+10,3)=0;    % Driven 
 Coef_node_unrod{idx}(j+10,4)=boron_c_ref; % cocentracion de referencia 
 
 j=j+1; 
   
 endwhile 
 






printf("\n\n----------SE HAN CALCULADO TODOS LOS COEFICIENTES RESPECTO EL BORO Y DIBUJADO 
SUS GRÁFICAS------------\n\n"); 
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clear -x base_node_unrod temp_fuel_ref rho_moder_ref universes Coef_node_unrod sizes Fuel_Folders 
Moder_Dens_Folders erro_base_unrod ;   
 
 
% --- FEEDBACK SEGÚN DENSIDAD DEL MODERADOR ------------------------------------------------------------------------ 
 
printf("--- FEEDBACK SEGÚN DENSIDAD DEL MODERADOR ----------\n\n") 
printf("Recuperando valores de refencia...") 
 




% --- (Poner como primer elemento de Constant aquel correspondiente al de referencia: 
"base_node_unrod{idx}(j,i)" !!!!!  
 
idx=1; 
while (idx < universes) 
 
  Constant{idx}(:,1)=base_node_unrod{idx}(2:11,1); %valores 
  erro{idx}(:,1)=erro_base_unrod{idx}(2:11,1); %errors de los valores de referencia 





% --- Recorrido por los ficheros de densidad del moderador 
 
i=1; 




 printf("\nRecopilando información del cálculo a densidad de moderador %d...\n",i); 
 
 cd "/home/khorne01/Desktop/Full core 2D"  
 cd(Moder_Dens_Folders{i})  % Entra en el directorio con una densidad "i" (i menor -> menos gxcm3) 
 a=glob("*res*"){1}; % cambiar el nombre para eliminar el problema con el punto decimal de la temperatura 
  
 while (size(findstr(a,"."))(2)!=1)      % Se va eliminando de uno en uno los "." que incluye el nombre hasta dejar 
solo el ".m" 
  a(index(a,"."))="_"; 
  rename(glob("*res*"){1},a); 
 endwhile 
 
 run (glob("*res*"){1});  % Busca un archivo que contenga la cadena "res" (el de resultado principal) y lo lee 
 






 endif  
 idx=1; 
 
 % --- Recorrido por los nodos   
  
 while (idx < universes) 
  
 printf("  Recopilando información del nodo %d.\n",idx); 
 
Pág. 38  Anexos 
 
 
  j=1; % j=1..5 fast XS ; j=6..10 thermal XS  
  
 % Escribir las 5 Secciones eficaces para el grupo rápido 
 Constant{idx}(j,i+1)=P1_DIFFCOEF'(3,idx+1);    
 erro{idx}(j,i+1)=P1_DIFFCOEF'(4,idx+1)*P1_DIFFCOEF'(3,idx+1); % Uncontrolled; error 
 j=j+1; 
 
 Constant{idx}(j,i+1)=ABSXS'(3,idx+1);   
 erro{idx}(j,i+1)=ABSXS'(4,idx+1)*ABSXS'(3,idx+1); % Uncontrolled; error 
 j=j+1; 
  
 Constant{idx}(j,i+1)=FISSXS'(3,idx+1);    
 erro{idx}(j,i+1)=FISSXS'(4,idx+1)*FISSXS'(3,idx+1);  % Uncontrolled; error 
 j=j+1; 
 Constant{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1); 




 erro{idx}(j,i+1)=GTRANSFXS'(6,idx+1)*GTRANSFXS'(5,idx+1); % Uncontrolled Scattering f -> t; error 
 j=j+1; 
 
 % Escribir las 5 Secciones eficaces para el grupo térmico 
 
 Constant{idx}(j,i+1)=P1_DIFFCOEF'(5,idx+1);
 erro{idx}(j,i+1)=P1_DIFFCOEF'(6,idx+1)*P1_DIFFCOEF'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
  
 Constant{idx}(j,i+1)=ABSXS'(5,idx+1);   
 erro{idx}(j,i+1)=ABSXS'(6,idx+1)*ABSXS'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
  
 Constant{idx}(j,i+1)=FISSXS'(5,idx+1);   
 erro{idx}(j,i+1)=FISSXS'(6,idx+1)*FISSXS'(5,idx+1); % Uncontrolled; error 
 j=j+1;  
  
 Constant{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1);
 erro{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Uncontrolled (BUCKLING) 
 j=j+1;  
 
 Constant{idx}(j,i+1)=GTRANSFXS'(3,idx+1); 








printf("\nInformación de feedback de densidad de moderador RECOPILADA!!!\n\n"); 
 
% --- eliminar todas las variables de trabajo menos  base_node_unrod, universes, d y valores de referencia y 
coefs_node (progreso completado)  
 
clear -x base_node_unrod temp_fuel_ref rho_moder_ref universes Constant Param  erro erro_base_unrod 
Coef_node_unrod sizes  Fuel_Folders Moder_Dens_Folders;   
 
% --- Ahora se procede a calcular las derivadas parciales respecto de la densidad de moderador 
 
run "/home/khorne01/Desktop/Serpent/p_ajusta_curva.m"; %cargar el script para ajustar curvas pasando por un 
punto "P=polyfit_exact_and_ls(ex,ey,lsx,lsy,N)" 
 
printf("Ininiciando cálculo de las derivadas parciales respecto densidad de moderador...\n"); 
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idx=1; 
while (idx < universes)  % Recorrido por los nodos 
         
 cd "/home/khorne01/Desktop/Full core 2D" 
 j=1; 
 printf("\nDerivadas parciales respecto densidad moderador en nodo %d...\n",idx); 
 
while (j <= 10)   % Recorrido por las secciones eficaces 5 Fast y 5 Thermal 
 
P=polyfit(Param,Constant{idx}(j,:), 2); % Ajustar una curva  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 2);\ 
 
 L=polyfit(Param,Constant{idx}(j,:), 1); % Ajustar una recta  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 1);\ 
 points=errorbar(Param,Constant{idx}(j,:),erro{idx}(j,:)); %Dibujar los puntos 
 set(points,"color","black");   
 hold on; 
 
 % Calcular rango del dominio para dibujar la curva ajustada 






 plot(range, polyval(P, range),"-g", "linestyle", ":");  
 plot(range, polyval(L, range),"-b");  
 axis([range(1), range(50), minimo, maximo]); 
   
 % Editar los parámetros de la gráfica e imprimirla 
 
 if (j==1) 
 title (["FAST P1-diff coeff vs rho moder. {nodo", sprintf("%i",idx), "}"])  ; 
 xlabel "Densidad de moderador [g/cm3]]"; 
 ylabel "Coeficiente de difusion-P1 [cm2/s]"; 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_diff_coef_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==2) 
 title (["FAST abs XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')  
 print ("-landscape", ["fast_abs_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==3) 
 title (["FAST fiss XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_fiss_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==4 | j==9) 
 title (["Buckling vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de moderador [K]" 
 ylabel "Buckling del material [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["Buckling_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==5) 
 title (["FAST to THERM Scatt XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')  
 ylabel "Seccion eficaz de dispersion rápido->termico [1/cm]" 
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 print ("-landscape", ["fast-therm_scatt_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps");       
   
 elseif (j==6) 
 title (["THERM P1-diff coeff vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Coeficiente de difusion-P1 [cm2/s]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_diff_coef_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==7) 
 title (["THERM abs XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
  print ("-landscape", ["therm_abs_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==8) 
 title (["THERM fiss XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_fiss_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==10) 
 title (["THERM to FAST Scatt XS vs rho moder. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Densidad de moderador [g/cm3]]" 
 ylabel "Seccion eficaz de dispersion termico->rapido [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm-fast_scatt_XS_vs_Rho_Mod-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-
dps");          
   
 endif 
 hold off; 
    
 %Escribir los coeficiente de d(XS)k/dRho_Mod para el nodo idx 
 
 Coef_node_unrod{idx}(j+20,1)=L(1);   % Uncontrolled  
Coef_node_unrod{idx}(j+20,2)=L(1);   % Controlled 
 Coef_node_unrod{idx}(j+20,3)=0;  % 
 Coef_node_unrod{idx}(j+20,4)=0;  % 
 Coef_node_unrod{idx}(j+20,5)=0;  % BUCKLING && 2as Derivadas   (0) 
 Coef_node_unrod{idx}(j+20,6)=0;  % 
 Coef_node_unrod{idx}(j+20,7)=rho_moder_ref; % densidad de referencia 
 
 j=j+1; 
   
 endwhile 





printf("\n\n----------SE HAN CALCULADO TODOS LOS COEFICIENTES RESPECTO LA DENSIDAD DE 




clear -x base_node_unrod temp_fuel_ref  universes Coef_node_unrod sizes Fuel_Folders erro_base_unrod ;  
 
% --- FEEDBACK SEGÚN TEMPERATURA DEL COMBUSTIBLE ------------------------------------------------------------- 
 
printf("--- FEEDBACK SEGÚN TEMPERATURA DEL COMBUSTIBLE ----------\n\n") 
printf("Recuperando valores de refencia...") 
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% --- (Poner como primer elemento de Constant aquel correspondiente al de referencia: 
"base_node_unrod{idx}(j,i)" !!!!!  
idx=1; 
while (idx < universes) 
  Constant{idx}(:,1)=base_node_unrod{idx}(2:11,1); %valores 
  erro{idx}(:,1)=erro_base_unrod{idx}(2:11,1); %errors de los valores de referencia 




% --- Recorrido por los ficheros de temperatura del combustible 
 
i=1; 
while (i <= sizes(4))  
 
 idx=0; 
 printf("\nRecopilando información del cálculo a temperatura de combustible %d...\n",i); 
 cd "/home/khorne01/Desktop/Full core 2D"  
 cd(Fuel_Folders{i}) % Entra en el directorio con una temperatura "i" (i menor -> menos K) 
 a=glob("*res*"){1}; %cambiar el nombre para eliminar el problema con el punto decimal de la temperatura 
  
 while (size(findstr(a,"."))(2)!=1)      % Se va eliminando de uno en uno los "." que incluye el nombre hasta dejar 
solo el ".m" 
  a(index(a,"."))="_"; 
  rename(glob("*res*"){1},a); 
 endwhile 
  
 run (glob("*res*"){1});  % Busca un archivo que contenga la cadena "res" (el de resultado principal) y lo lee 
 
 
 if (!strcmp(TEMP_FUEL(1),"sq_string"))  
 
  Param(i+1)=TEMP_FUEL(1); 
 else 




 % --- Recorrido por los nodos   
  
 idx=1; 
 while (idx < universes) 
  
  printf("  Recopilando información del nodo %d.\n",idx); 
   j=1; % j=1..5 fast XS ; j=6..10 thermal XS  
  
  % Escribir las 5 Secciones eficaces para el grupo rápido 
 
  Constant{idx}(j,i+1)=P1_DIFFCOEF'(3,idx+1);       
  erro{idx}(j,i+1)=P1_DIFFCOEF'(4,idx+1)*P1_DIFFCOEF'(3,idx+1); % Uncontrolled; error 
  j=j+1; 
 
  Constant{idx}(j,i+1)=ABSXS'(3,idx+1);        
   erro{idx}(j,i+1)=ABSXS'(4,idx+1)*ABSXS'(3,idx+1); % Uncontrolled; error 
  j=j+1; 
 
  Constant{idx}(j,i+1)=FISSXS'(3,idx+1);        
  erro{idx}(j,i+1)=FISSXS'(4,idx+1)*FISSXS'(3,idx+1); % Uncontrolled; error 
  j=j+1; 
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  Constant{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1);       
  erro{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Uncontrolled (BUCKLING) 
  j=j+1; 
 
  Constant{idx}(j,i+1)=GTRANSFXS'(5,idx+1);       
  erro{idx}(j,i+1)=GTRANSFXS'(6,idx+1)*GTRANSFXS'(5,idx+1); % Uncontrolled Scattering f -> t; error 
  j=j+1; 
 
 
  % Escribir las 5 Secciones eficaces para el grupo térmico 
 
 Constant{idx}(j,i+1)=P1_DIFFCOEF'(5,idx+1);
 erro{idx}(j,i+1)=P1_DIFFCOEF'(6,idx+1)*P1_DIFFCOEF'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
 Constant{idx}(j,i+1)=ABSXS'(5,idx+1);   
 erro{idx}(j,i+1)=ABSXS'(6,idx+1)*ABSXS'(5,idx+1); % Uncontrolled; error 
 j=j+1; 
  
 Constant{idx}(j,i+1)=FISSXS'(5,idx+1);   
 erro{idx}(j,i+1)=FISSXS'(6,idx+1)*FISSXS'(5,idx+1);% Uncontrolled; error 
 j=j+1;  
 
 Constant{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1); 
 erro{idx}(j,i+1)=MAT_BUCKLING'(1,idx+1)*MAT_BUCKLING'(2,idx+1); % Uncontrolled (BUCKLING)) 
 j=j+1;  
 
 Constant{idx}(j,i+1)=GTRANSFXS'(3,idx+1); 








printf("\nInformación de feedback de temperatura de combustible RECOPILADA!!!\n\n"); 
 
% --- eliminar todas las variables de trabajo menos  base_node_unrod, universes, d y valores de referencia y 
coefs_node (progreso completado)  
 
clear -x base_node_unrod temp_fuel_ref  universes Constant Param  erro erro_base_unrod Coef_node_unrod 
sizes  Fuel_Folders;   
 
% --- Ahora se procede a calcular las derivadas parciales respecto de la temperatura de combustible 
 
run "/home/khorne01/Desktop/Serpent/p_ajusta_curva.m"; %cargar el script para ajustar curvas pasando por un 
punto "P=polyfit_exact_and_ls(ex,ey,lsx,lsy,N)" 
 
printf("Ininiciando cálculo de las derivadas parciales respecto temperatura de combustible...\n"); 
idx=1; 
while (idx < universes)  % Recorrido por los nodos 
         
 cd "/home/khorne01/Desktop/Full core 2D" 
 j=1; 
 
 printf("\nDerivadas parciales respecto temperatura de combustible en nodo %d...\n",idx); 
 
 while (j <= 10)   % Recorrido por las secciones eficaces 5 Fast y 5 Thermal 
 
  P=polyfit(Param,Constant{idx}(j,:), 2); % Ajustar una curva  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 2);\ 
 
  L=polyfit(Param,Constant{idx}(j,:), 1); % Ajustar una recta  (SIN pasar por el punto de referencia) 
\polyfit_exact_and_ls(Param(1), Constant{idx}(j,1), Param(2:(sizes(1)+1), Constant{idx}(j,2:(sizes(1)+1), 1);\ 
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  points=errorbar(Param,Constant{idx}(j,:),erro{idx}(j,:)); %Dibujar los puntos 
  set(points,"color","black");   
  hold on; 
 
  % Calcular rango del dominio para dibujar la curva ajustada 
   
  inicio=Param(2)-(Param(sizes(4)+1)-Param(2))/5; 




 plot(range, polyval(P, range),"-g", "linestyle", ":");  
 plot(range, polyval(L, range),"-b");  
 axis([range(1), range(50), minimo, maximo]); 
 
 % Editar los parámetros de la gráfica e imprimirla 
 
 if (j==1) 
 title (["FAST P1-diff coeff vs temp fuel. {nodo", sprintf("%i",idx), "}"])  ; 
 xlabel "Temperatura de combustible [K]"; 
 ylabel "Coeficiente de difusion-P1 [cm2/s]"; 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_diff_coef_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==2) 
 title (["FAST abs XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')  
 print ("-landscape", ["fast_abs_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==3) 
 title (["FAST fiss XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["fast_fiss_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
 
 elseif (j==4 | j==9) 
 title (["Buckling vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 ylabel "Buckling del material [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["Buckling_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps");   
 
 elseif (j==5) 
 title (["FAST to THERM Scatt XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue')   
 ylabel "Seccion eficaz de dispersion rápido->termico [1/cm]" 
 print ("-landscape", ["fast-therm_scatt_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-
dps");          
 
 elseif (j==6) 
 title (["THERM P1-diff coeff vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 ylabel "Coeficiente de difusion-P1 [cm2/s]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_diff_coef_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==7) 
 title (["THERM abs XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
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 ylabel "Seccion eficaz macroscopica de absorcion [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_abs_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==8) 
 title (["THERM fiss XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
 ylabel "Seccion eficaz macroscopica de fision [1/cm]" 
 text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
 print ("-landscape", ["therm_fiss_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-dps"); 
  
 elseif (j==10) 
 title (["THERM to FAST Scatt XS vs temp fuel. {nodo", sprintf("%i",idx), "}"]) 
 xlabel "Temperatura de combustible [K]" 
  ylabel "Seccion eficaz de dispersion termico->rapido [1/cm]" 
  text (final*0.75+inicio*0.25,maximo*0.9 +minimo*0.1,["coef = ", sprintf("%g",L(1))], 'color' ,'blue') 
  print ("-landscape", ["therm-fast_scatt_XS_vs_Temp_Fuel-nodo_", sprintf("%i", idx),".pdf.ps"], "-color", "-
dps");          
   
  endif 
  hold off; 
     
  %Escribir los coeficiente de d(XS)k/dTemp_Fuel para el nodo idx 
 
  Coef_node_unrod{idx}(j+30,1)=L(1);   % Uncontrolled  
  Coef_node_unrod{idx}(j+30,2)=L(1);   % Controlled 
  Coef_node_unrod{idx}(j+30,3)=0;  % Driver 
  Coef_node_unrod{idx}(j+30,4)=temp_fuel_ref; % temperatura de referencia 
 
  j=j+1; 
   
 endwhile 





printf("\n\n----------SE HAN CALCULADO TODOS LOS COEFICIENTES RESPECTO LA TEMPERATURA DE 




clear -x base_node_unrod universes Coef_node_unrod sizes;  
 
%--------------------------------------------  ESCRIBIR LAS XS BASE Y TODOS LOS COEFICIENTES DE LAS 
DERIVADAS EN EL ORDEN CORRECTO ------------------------ 
repetir=1; 
while(repetir<=24) %número de nodos axiales 
j=1; % indice global para XS 
i=1; % índice local para el universo "i" actual 




 printf("% 10.5e  % d",base_node_unrod{i}(k,1)); printf("% 10.5e  % d",base_node_unrod{i}(k,2)) 
printf("\n"); 





  printf("% 10.5e  % 10.5e  % d",base_node_unrod{i}(k,:)) 
  printf("\n"); 
  XS(j,:)=base_node_unrod{i}(k,:); 
Determinación de parámetros neutrónicos de los elementos de combustible de un PWR para uso en códigos          Pág. 45 
acoplados NKTH y códigos TH con cinética puntual                                                                                 
 
  k=k+1; 








  printf("% 10.5e  % 10.5e  % d  % 4.2f",Coef_node_unrod{i}(k,1:4)) 
  printf("\n"); 
 
   XS(j,:)=Coef_node_unrod{i}(k,:); 
  k=k+1; 




  printf("% 10.5e  % 10.5e  % d % 4.2f",Coef_node_unrod{i}(k,1:4)) 
  printf("\n"); 
  XS(j,:)=Coef_node_unrod{i}(k,:); 
  k=k+1; 






  printf("% 10.5e  % 10.5e  % 1.1f   % 1.1f  % 1.1f  % 1.1f  % 4.2f",Coef_node_unrod{i}(k,1:7)) 
  printf("\n"); 
  XS(j,:)=Coef_node_unrod{i}(k,:); 
  k=k+1; 






  printf("% 10.5e  % 10.5e  % d  % 4.2f",Coef_node_unrod{i}(k,1:4)) 
  printf("\n"); 
  XS(j,:)=Coef_node_unrod{i}(k,:); 
  k=k+1; 
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